C
igarette smoking contributes directly to more than 30 serious diseases (Carter et al., 2015) and to an estimated 480,000 deaths annually in the United States, at a cost exceeding $300 billion (Jamal et al., 2015) . The prevalence and consequences of cigarette smoking vary considerably across racial/ ethnic groups in the United States (King, Dube, & Tynan, 2012) . Nationally representative surveys consistently identify higher levels of lifetime and regular cigarette use in self-identified multiracial groups compared with monoracial groups (Choi, Harachi, Gillmore, & Catalano, 2006; Jamal et al., 2015) .
One key limitation of current epidemiological research on racial/ethnic differences in cigarette smoking is that multiracial persons are generally treated as a monolithic group, despite the notable racial diversity within this classification (Unger, 2012) . The failure to account for racial/ethnic heterogeneity within the group of multiracial persons is unfortunate, given the substantial differences observed in cigarette-smoking behaviors across racial/ ethnic groups. For example, Higgins et al. (2016) observed that the percentage of United States adults who were current cigarette smokers ranged from 8.7% for persons reporting a monoracial Asian identity to 37% for persons reporting a monoracial American Indian (AI)/Alaska Native (AN) identity.
To better account for racial/ethnic heterogeneity among multiracial persons, Clark and colleagues (Clark, Corneille, & Coman, 2013; Clark, Doyle, & Clincy, 2013; Clark, Nguyen, & Kropko, 2013 ) undertook a series of investigations examining the prevalence and characteristics of alcohol and drug use among five major monoracial groups (i.e., White, Black, Hispanic, AI/AN, and Asian) 15 biracial groups, and a multiracial/ethnic group. Clark and associates identified significant heterogeneity in the developmental trajectories of monoracial and biracial youth with respect to their ages at initiation and lifetime use of psychoactive substances. Further, Clark et al. reported that the percentage of biracial youth (e.g., Black-White adolescents) initiating use of a particular drug and their average age at initiation of that drug were generally intermediate to the respective figures for their associated monoracial groups.
Research suggests that people who consider themselves biracial and members of socially disadvantaged minority groups (e.g., African American), are at elevated risk for adverse smoking-related outcomes (Gadgeel & Kalemkerian, 2003; Trinidad, Perez-Stable, White, Emery, & Messer, 2011) . African Americans are less likely to smoke cigarettes in adolescence, but progress to nicotine dependence faster, use for longer periods, quit less frequently, and eventually have more adverse consequences of use than other monoracial groups (Centers for Disease Control & Prevention, 2010; Keyes et al., 2015; Trinidad et al., 2011) . Indeed, a smaller percentage of African American youth smoke cigarettes than most of their racial/ ethnic counterparts. It may be that fewer African American youth engage in cigarette smoking because of family processes such as high levels of parental monitoring, parental prohibitions, and close parent-child relationships (Clark, Belgrave, & Abell, 2012) . Together, these family factors help to make African American youth resilient against cigarette-smoking risks. Still, African American adults are less likely to quit smoking, despite greater confidence and more quit attempts (Harris, Zang, Anderson, & Wynder, 1993; Novotny, Warner, Kendrick, & Remington, 1988) , which may be related to cigarette of choice, particularly mentholated cigarettes (Kabat, Morabia, & Wynder, 1991) , and having less access to smokingcessation therapies designed especially for African Americans (Ahluwalia, 1996) . As a result, African Americans are more likely to experience greater smoking-related health consequences (Okuyemi, Ebersole-Robinson, Nazir, & Ahluwalia, 2004) . Thus, African American adults are more vulnerable to cigarette-smoking risks despite earlier resilience against it. Given the substantial potential risk of smoking-related harm as evidenced by monoracial and biracial African Americans, further research on these subpopulations of youthful and emerging adult smokers is clearly needed. A particularly important focus for research should be the identification of differences between monoracial African Americans and biracial groups with African American racial/ethnic identification with regard to their cigarette-smoking behaviors.
Few theories address subgroup differences in substance use within the overall multiracial youth population. One such theory, the continuum of biracial identity (COBI), posits that a biracial person's racial identity is revealed by their selfplacement on a bipolar continuum of racial identity, the poles of which represent the monoracial identities with which they identify (Rockquemore & Laszloffy, 2005) . For example, biracial Black-White youth may identify more with the Black or White poles of racial identify or fall somewhere in the middle of the continuum. The COBI model allows for predictions regarding levels of substance use in biracial groups. The model is consistent with the finding, discussed above, that substance use by a biracial person is generally intermediate (in levels, intensity, and age of onset) to substance use in the two monoracial groups with which the biracial person identifies. Further, the COBI model predicts that biracial youth, such as Black-AIs, who identify more with the racial/ethnic group that exhibits high levels of cigarette use (i.e., AI), will evidence cigarettesmoking levels closer to that group than to the lower cigaretteuse racial/ethnic group (e.g., Blacks), with which they identify to a lesser degree. That is, Black-AIs who fall close to the Black pole of the biracial continuum of racial identity (i.e., the low cigarette-use group), will use cigarettes to a lesser degree than Black-AIs who fall close to the AI pole of the continuum (i.e., the high cigarette-use group). Further, the COBI model predicts that biracial youth whose racial identity falls on a continuum with two high cigarette-use racial/ethnic poles (e.g., AI-Whites) will evidence higher levels of cigarette use than biracial youth whose racial identity falls on a continuum whose two poles reflect low cigarette-use racial/ethnic groups (e.g., Asian Blacks). Thus, applying the COBI model to the phenomenon of cigarette use in biracial subsets of the multiracial youth population suggests that risk for cigarette use is a function of the particular pair of racial/ethnic identities with which a biracial adolescent or young adult identifies; it is also a function of the level of risk those combined racial identities pose for cigarette use and which racial/ ethnic identity pole they identify with most on the continuum of biracial identity.
It is well-known that Blacks suffer disproportionately from the burden of cigarette smoking. This study sought to examine the cigarette-use trajectories of a de-aggregated sample of biracial Black adolescents and young adults who may also experience greater cigarette-use consequences. We hypothesized that the smoking trajectory of each biracial Black subgroup would be intermediate to the smoking trajectories of their corresponding monoracial groups. This expected pattern is referred to as the intermediate hypothesis. The current study extends previous work using latent growth-curve modeling to examine a greater number of cigarette-use outcomes (e.g., Clark, Corneille, & Coman, 2013; Clark, Nguyen, & Coman, 2015) .
Materials and Method

Study Design and Analytic Sample
Data originated from the National Longitudinal Study of Adolescent and Adult Health (Add Health; Harris et al., 2009) , a nationally representative sample of adolescents and young adults in the United States. Eighty high schools and 52 middle schools participated in Add Health and constitute a stratified random sample representative of United States schools with respect to region, urbanicity, race/ethnicity, school type, and student body size (Harris et al., 2009) . Add Health's data were collected in 1994 -1995 (Wave 1), 1996 (Wave 2), 2001 -2002 (Wave 3), and 2007 -2008 , with sample sizes of 20,745, 14,738, 15,197, and 15,701 , respectively. Our starting analytical sample consisted This document is copyrighted by the American Psychological Association or one of its allied publishers.
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of 9,421 subjects who participated in all four waves and had sampling weights.
Measures
Measurement of cigarette-smoking outcome variables. Lifetime cigarette use was assessed using a binary (yes/no) question: "Have you tried cigarette smoking, even just one or two puffs?" Answers to this question revealed the probability that participants attempt smoking at least once as age progresses. Lifetime regular cigarette use was assessed with the binary question, "Have you ever smoked cigarettes regularly, that is, at least one cigarette every day for 30 days?" Answers to this question revealed the probability of ever being a regular smoker. Operationalized as the Number of cigarettes smoked during past month among lifetime regular smokers, participants reported the number of days they had smoked during the past 30 days; responses could range from 0 -30 (days). This question had an excess of responses of both 0 and 30 and it was dichotomized with responses of 15 or greater coded as 1 and 0 otherwise. Answers to this question elucidate how likely participants are to smoke frequently as age progresses. Operationalized as the Number of cigarettes smoked on a given day during past month among lifetime regular smoker,s participants were asked the number of cigarettes they smoked in the past month: "During the past 30 days, on the days you smoked, how many cigarettes did you smoke each day?" This count variable shows how the average number of cigarettes smoked changes with age. The last two questions were analyzed only for those who were current or former regular smokers. At Wave 3, these two questions were asked only of participants who were current or prior regular smokers. To maintain consistency, we analyzed these two questions only for participants who had been regular smokers at some point in their lives.
Measurement of covariates.
Each participant identified his or her race/ethnicity at Waves 1 and 3 by selecting the applicable racial/ethnic group(s) among Black, White, Hispanic, AI, Asian/Pacific Islander, or other. We used Wave-3 race data, supplementing these with data from Wave 1 for cases with missing Wave-3 data. Individuals selecting only one racial/ethnic group were coded as monoracial, and individuals selecting two racial/ ethnic groups were coded as biracial. For example, we were able to observe respondents who identified as AI alone and respondents who identified as AI and another race or ethnicity. Individuals who selected Hispanic were subsequently asked for greater specificity regarding their ethnic background. However, due to small cell sizes, we did not use these subsequent data. Therefore, an individual who self-identified as Black and Hispanic (although he or she may have later provided additional specification by also identifying as Mexican) was coded as biracial Black-Hispanic. We excluded biracial and monoracial Asian respondents due to small sample sizes.
We included four covariates (i.e., gender, family structure, parental education, and nativity status) that are associated with cigarette use (e.g., Brown & Rinelli, 2010; Goldade et al., 2012; Mathur, Erickson, Stigler, Forster, & Finnegan, 2013; Welte, Barnes, Tidwell, & Hoffman, 2011) . For example, family structure was included given adolescents living with biological and married parents are least likely to smoke cigarettes or drink alcohol and adolescents living with a stepparent are most likely to smoke or drink (Brown & Rinelli, 2010) . Participants reported their gender at Wave 1. Family structure was assessed at Wave 1, with participants either living with (a) both biological parents (ϭ 1), (b) two parents but only one parent was a biological parent (ϭ 2), or (c) a single biological parent (ϭ 3). Parental education was assessed at Wave 1 by asking parents, "How far did you go in school?" Response options included less than high school (ϭ 1), highschool graduate/GED (ϭ 2), some college/college graduate (ϭ 3). Students' nativity was assessed at Wave 1, with participants being foreign born (ϭ 1), United States-born but the mother was not (ϭ 2), or United States-born, as well as the mother (ϭ 3).
Statistical Analyses
Analyses were conducted in Mplus Version 6.1 (Muthén & Muthén, 1998 -2012 with stratification and survey weights. We used a cohort-sequential design with age as the unit of time (Bollen & Curran, 2006) , despite the fact that this approach can result in missing data. However, Mplus uses an EM (ExpectationMaximization)-algorithm to limit potential biases of missing data (Duncan, Duncan, & Strycker, 2006) . Latent growth-curve modeling (LGM) was used to test study hypotheses. The three binary outcome variables were analyzed using a logit link, and were modeled with an intercept, slope, and quadratic term. The rationale for using higher order terms (e.g., quadratic, cubic) is that lower level terms might not be sufficient to account for lifetime trajectories. For example, if lifetime use increases and then decreases, a linear trajectory would be insufficient and the data would require a quadratic term. If lifetime use increases, decreases, and decreases again, a cubic term would better model this complicated pattern. We applied a negative binomial (NB) model to calculate the count outcome with an intercept, slope, quadratic, and cubic terms.
LGM models the trajectory of the outcome as it changes with age. This trajectory depends on age through latent intercept, slope, and quadratic terms (and potentially a cubic term). Initially, we created unconditional models for the three outcomes. We included linear, quadratic, cubic, and higher terms sequentially in each model. The Bayesian information criterion (BIC) was used as a fitness criterion. If an additional term lead to an increase in the BIC, that term and subsequent terms were not included (Fitzmaurice, Laird, & Ware, 2012) .
Growth curves were regressed on the intercept, slope, quadratic, and cubic terms. Race variables and covariates determined the latent terms. We used Wald's chi-square tests to examine significant differences between the smoking trajectories of each of the biracial Black groups and their corresponding monoracial groups separately. Each Wald test tests the null hypothesis that the intercept, slope, quadratic, and cubic terms are equal in both the biracial group and one monoracial group. If the null hypothesis was rejected, we inspected the difference through population averages and individual-level effects. Population averages (i.e., probability of smoking, probability of regular smoking, probability of smoking more than 15 days in the past month among regular smokers, and average number of cigarettes that regular smokers smoked in the past month) for specific racial/ethnic groups and age were derived from the LGC models. The averages of a biracial population at different time points were compared with a monoracial This document is copyrighted by the American Psychological Association or one of its allied publishers.
population. Individual-level effects revealed how changes in the likelihood of cigarette use by a biracial individual compared with a monoracial individual, at different ages. After we assessed statistically significant racial differences, we used the population averages and individual-level effects to evaluate the intermediate hypothesis pattern. We ran six tests per model. To adjust for multiple testing, we used a false-discovery-rate (FDR) correction at the .05 level (Benjamini & Yekutieli, 2001 
Results
Sample Characteristics
More than half (54%) of the participants were women. The largest to smallest racial groups, starting with the monoracial groups were White (n ϭ 5,120), Black (n ϭ 1,826), Hispanic (n ϭ 80), AI (n ϭ 63), Black-Hispanic (n ϭ 68), Black-White (n ϭ 46), and Black-AI (n ϭ 32). Nearly 18% of participants' primary caregivers had less than a high-school education, 39% had a high-school diploma or GED degree, and 42% had some college education or a college degree. Table 2 presents the estimated coefficients and standard errors for the three cigarette-use outcomes. Table 3 presents p values and indicates whether the null was rejected after an FDR correction was performed. Figure 1 presents graphs of population averages for all three models.
Latent Growth-Curve Modeling Changes in Cigarette Use
Individual-level interpretations. The application of an LGC model in our study required the assumption that each individual had a latent risk of cigarette use. The latent risk corresponded to individual-specific intercept, slope, quadratic, and cubic terms. Whenever comparisons were made between two individuals, it was assumed that they both had the same latent risk; this allowed standardized comparisons between individuals and was done at various ages.
Population means. Population means were derived by averaging the individual latent terms. Averages for specific racial/ ethnic groups were constructed. Control variables were specified at their mean values for each racial/ethnic group to allow comparisons between population averages at different ages.
Lifetime cigarette use.
Black-Hispanics. The prevalence of lifetime cigarette use was consistently higher among Black Hispanics than Blacks, but never greater than 6%. Across all ages, the odds of lifetime cigarette use for a Black-Hispanic individual were larger than the 
Note.
Respondents who did not fall in one of the three family structure categories correspond to 5.6% of the sample. This document is copyrighted by the American Psychological Association or one of its allied publishers.
odds for a Black individual, but this difference was not statistically significant. Black-Hispanic and Hispanic adolescents had a similar prevalence of lifetime cigarette use at age 13 years, with 53% of Black-Hispanic and 60% of Hispanic participants having used cigarettes. Between ages 13 and 20 years, both groups demonstrated increases in lifetime cigarette use. At age 20, the prevalence of lifetime cigarette use was 61% for Black-Hispanics and 92% for Hispanics. However, after age 20, lifetime cigarette use decreased for both groups until age 32, at which point their trajectories nearly joined (50% for Black-Hispanics and 52% for Hispanics). Moreover, the odds of lifetime cigarette use of a Hispanic individual were always larger than a Black-Hispanic individual. Hence, Black-Hispanics followed an intermediate trajectory between Hispanics and Blacks, with rates of Black-Hispanics being significantly different from Hispanics, but not Blacks. Black-AIs. Between ages 13 and 17, Black-AIs had a smaller prevalence of lifetime cigarette use than Blacks, but the difference was never greater than 9%. After age 17, Black-AIs had a moderately higher prevalence than Blacks. At age 18, the odds of lifetime cigarette use of a Black-AI individual were 1.1 times larger than the odds of a Black individual, but this difference increased over time. Differences also existed between Black-AIs and AIs. The prevalence of lifetime cigarette use at age 13 was 37% for Black-AIs and 80% for AIs. The prevalence of lifetime cigarette use among Black-AIs increased, reaching a peak of 72% at age 23, almost matching the prevalence among AIs (75%) at age 23. In contrast, for AIs, lifetime cigarette use decreased steadily between ages 13 and 32 reaching 67%. At age 23, the odds of lifetime cigarette use for a Black-AI individual were 0.25 times the odds for an AI individual. After age 23, lifetime cigarette use among Black-AIs decreased until reaching 56% at age 31. The prevalence for Black-AIs followed a bell-shaped pattern, which consistently remained below the downward sloping line pattern of AIs. Across all ages, the odds of lifetime cigarette smoking were smaller for a Black-AI individual than an AI. Hence, after age 17, Black-AIs followed an intermediate trajectory between the AIs and Blacks, with the Black-AIs having a significantly different rate from AIs but not Blacks.
Number of cigarettes smoked during past month among lifetime regular smokers: Black-Hispanics. At age 15, Black-Hispanics, reported a mean of 18 cigarettes smoked each day during the past month. This rate contrasted Note. AI ϭ American Indian. The reference group is comprised of male multiracial participants whose parents have less than a high-school education, who lived with both of their parents and who were not born in the United States.
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sharply with the mean of four cigarettes smoked per day reported by Blacks. Moreover, at age 15, the mean number of cigarettes a Black-Hispanic smoked was 5.6 times larger than the mean of a Black individual. 
Discussion
We found support for the intermediate hypothesis for two of three biracial groups and two of the four cigarette-use outcomes examined (i.e., lifetime use, and cigarettes smoked during past month among regular smokers). The intermediate substance use phenomenon was most evident among Black-AIs and BlackHispanics. These findings suggest the prevalence and intensity of cigarette use for these two biracial groups falls between the respective rates of each group's monoracial counterparts, potentially reflecting a blending of cultures. This intermediate phenomenon occurred across developmental stages from adolescence to adulthood. Our findings are consistent with prior research indicating biracial youth demonstrate an intermediate effect in substance use (Udry, Li, & Hendrickson-Smith, 2003) and deviant peer affiliations (Chavez & Sanchez, 2010) .
It is critical to note that when an intermediate pattern was observed, the biracial group significantly differed from only one of the two corresponding monoracial groups, indicating only partial statistical evidence supporting the intermediate hypothesis. For lifetime cigarette use, the biracial groups differed significantly from the nonblack corresponding monoracial groups (i.e., AIs and Hispanics) but not Blacks. This finding suggests that the prevalence and pattern of lifetime cigarette use for this sample of biracial Black-AIs and Black-Hispanics resemble the prevalence and pattern of monoracial Blacks. Conversely, for intensity of cigarette use among regular smokers (measured by number of cigarettes smoked), BlackHispanics differed significantly from Blacks but not Hispanics. This finding is concerning given that intensity of cigarette use among Black-Hispanics is similar to the higher prevalence of Hispanics instead of the lower prevalence of Blacks. Additionally, intensity of cigarette use is a stronger predictor of nicotine dependence than lifetime cigarette use, suggesting important implications. The COBI model would suggest that this sample of biracial Black-Hispanics may identify with Hispanics given This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
that their intensity of smoking trajectory resembles Hispanics. However, some literature suggests that while many BlackHispanics identify as Hispanic, some Black-Hispanics identify with the race/ethnicity of their father, while others may not identify with either Blacks or Hispanics as they are marginally accepted by both groups (e.g., Baptiste, 1990) . Indeed, biracial individuals in general (e.g., Black-AI, Asian-White), make decisions regarding their racial identity ranging from deciding to identify with the race of one of their parents, identify with the race of both of their parents, identify as multiracial, or choosing not to categorize themselves based on race. The decision regarding how they choose to identify is usually influenced by their physical appearance (Brown, 1990; Field, 1996) , family (Bowles, 1993; Kerwin, Ponterotto, Jackson, & Harris, 1993) , and the racial composition of their social network (Porter & Washington, 1993; Root, 1990) .
A logical next inquiry step for this line of research would be to test the COBI model by assessing whether the rates of biracial Black youth are similar to the groups with which they most closely identify; this can be examined using Add Health data.
Strengths and Limitations
The study's limitations should be acknowledged. First, the prevalence of lifetime cigarette use decreased over time for some groups, which is common in the substance-use literature, but suggests the presence of recall error or social desirability bias. Second, some biracial groups had small sample sizes. However, we used R 3.2.3 to assess statistical power through simulations (R Core Team, 2015) . We assessed the smallest biracial group (testing Black-AIs against Blacks) and were able to reject the test 80% of This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
the time, at a 0.05 significance level, suggesting that, in fact, we had sufficient power to test the study's hypotheses. Thus, we had enough power to detect differences in coefficients between racial groups similar to those seen from the results of our models. Third, our cigarette outcome variables are highly correlated. Thus, our results likely convey less information than if we had examined multiple substance-use outcomes, such as cigarette use, alcohol use, marijuana use, and other illicit drug use. This study also has strengths. First, we used longitudinal data derived from a nationally representative, population-based sample of sufficient size to enable hypothesis testing. Second, we used LGM modeling to test our hypotheses, which captured the general characteristics of growth for both the group as a whole and individuals within the group.
Conclusion
We found some support for the intermediate biracial substanceuse hypothesis. Our results suggest that the cigarette trajectories of biracial Blacks are intermediate to their corresponding monoracial constituents, but differ significantly from only one monoracial group. Additional research is needed to understand the prevalence, etiology, and consequences of substance use among the rapidly growing biracial population.
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